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The influence of heating rate up to the isothvrmal
“holding temperature is investigated for copper powder bri-
quettes which posses a different initial porosity on the’
magnitude of final shrinkage. 7The obtained results are in
accordance with the diffusion diagram of sintering.

"It is known that during sintering of powder metal
materials rapid heating to the holding temperature can give
greater compaction than slow heating l——37. Here, the fast-
est rate of shrinkage may not be at the actual temperature
of sintering but in the process of its achievement. The
given phenomen is explained by the fact that during rapid
heating distortions of the crystal lattice are not eliminatved
in passing through low and mediumn temperatures and, therefore,
nust be removed in ths region of high temperatures. Owing to
supersaturation by vacancies, whicihh form during correction
of lattice defects, repair of micro-distortions, etc., the

diffusion mobility of atoms during sintering turns out %o be
significantly increased which causes intense shrinkage.
. ~In our opinion, this explanation encouwnters specific
difficulties inasmuch as it does not agree with other firmly
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established facts. For instance, after prolonged isothermal
sintering, when shrinkage had almost stopped, further in-
crease of temperature again sharply increases rate of shrink-
age /U7. A similar regularity is observed at vory high tempe=
ratures. To rolate this effect to lattice defects and dis=-
tortions is quite difficult since an overwhelming majority of
defects disappear at comparatively low temperatures. 7Tho lat-
ter is so obviously brought to licht in numerous eXxperimental
data on different types of crystal lattice defects and their
tempoerature stability that one cannot discount its validity.

Furthermore, if to even allow that,in correction of
the lattice,excess vacancies are formed, them it 1s diffi-
cult to grasp why there will be shrinkage as a result of this
and not the formation of new pores owing to coalescence of
vacancies and an even greater growth of old vacancies at tle
expense of vacancy escape, as is observed in other cases of
lattice suporsaturation with vacancies /5--8/.

It should also be noted that the considered eXpla-
nation has not been confirmed by direct eXperimentation.
Moreover, available data indicate that, for instance, dis- ‘
locations do not render an influcnce on the process of shrink-
age /97, and that deformation during pressing after pre-sine
tering, although leading to a change in density, but at the
expense of creating lattice distortions by shrinkage during
subsequent sintering, is not influenced 1107.

The authors of this work nold the point of view,which,
in their opinion, inevitably follows from the works ol B, Ya.
Pines /117, Ya. Ye. Geguzin /127 and other researchers, that

- theonly essential source of eXcess vacancies in a porous

solid at high temperatures is the presencc of the pores them=- -
selves. The diffusion mechanism of sintoring porous crystal
materials can be presented as vacancy dissolution of pores
under conditions when the basic role in excess vacancy depart-
ure to the external surface of solids 1s related to grain
boundaries and subboundaries /9, 13/.

As was first shown by B. Ya. Pines /11/, the local '
concentration of vacancies §, near a surface with radius of
~ecurvature r may be expressed by the magnitude of surface
tension 6 and temperature T in the lollowing manner: '

By =g, 26/r@/RD)E, @)

. where Eo-—equilibrium concentration of vacancies at temperature
T, and R--atomic voluue. ' : S

From equation (1) and general consideratigons it fol-
lows that the average concentration of vacancies £ in a lat-
tice containing vacancy sources depends not so much on the -
overall porosity of the material as to pore size and thelr
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volue distribution. Obviously, the greater the number of
pores per unit volumo ol material, tho smaller the distance
between them and the smaller thoir radius, the larger will
bega » : .
The rate of pore radius decrease, due to dissolution,
is proportional to the concentration gradient near a pore:

arjat = Dy (5,/0r) = D (Ep=mb/r) (2)

where Dy--coefficient of vacancy diffusion.

. From (2) it is clear that for each superéaturation
A =& —%, pores can exist in equilibrium with a solution
of vacancios in the lattice E. The radius of these pores,
which can be called critical, is equal to: _ o

Top = (202/61)(E/AS) (3)

At fixed temperature T the magnitude of the critical
radius depends on the relative suporsaturation of the lattice
with vacancies AE/E,: the smaller the supersaturation, the

larger the pores of critical size. In a total absence of
surplus vacancies in the lattice, pores of any size will be
subcritical and have to be dissolved; conversely, a latbice
containing pores should have some eXcess above the equili-
brium concentration so long as pores will nob be dissolved
completely. v o v )

On the other hand, each temperature of sintering
at a given relative supersaturation corresponds to a critical:
radius of pores, the size of which remains constant with time.
Pores having a subcritical dimension have to Dbe dissolved,
emitting vacancies, while pores of supercritical dimension
must grow, absorbing vacanciles.

The rate of shrinkage of a briquette obviously de-
pends on the relative supersaturation, determining the drop
in vacancy concentration near the external surface of a solid
and in its volume and on the coefficient of vacancy diffusion.

Lere, it is essential that supersaturation does not
take place at the expense of some special sources'in the
actual lattice, but due to dissolution of pores. For the ,
process of shrinkage 1t is also necessary that not the pores
but the grain boundaries to emit vacancies to the surface. .
Otherwise, instead of shrinkage, only pore coalescence will
take place., ‘ T .

In principle, the process of sintering should pro=-
ceed at any temperature independent of pore size even if
only the vacancies have ‘some mobility. Pore sizes only de-
termine the degree of supersaturation at which this process

i
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is carried out. The sintering rate depends not so much on
degree of superation as to the diffusion coefficient of va-
cancies. The latter is wholly determined by temperature and -
solid structure. :

Thus, if one were to consider dissolution of a single
pore, then relative local supersaturationuégﬂg, as one may
soe from (1), should change proportionally with temporature
as a result. of which the rate of its dissolution should drop
according to this law. However, the diffusion coefficient Dy
increases with' temperature exponentially, therefore, in the
 final analysis, the rate of pore dissolution should be sig-
nificantly increased with rising temporature.

Under actual conditions a pressed briquette contains -
pores of different sizes. The initial degroe of lattice
supersaturation at a given sintering temperature is deter=- -
mined by the relative amount and absolute size of the small-
est pores. Shrinkage rate at the start of the process will
depend on rate of vacancy departure to the surface of the
solid. A sharp drop in shrinkage rate during isothormal hold=-
ing can be explained by the fact that according to the degree
of dissolution of pores, due to the presence of a large num-
ber of sinks in the form of pores,of supercritical size, and
grain boundaries, the degree of supersaturation decreases
rapidly. In order to sustain a constant rate of shrinkage
it is necessary to meintain one lével of supersaturation by
measuring the .corresponding drop of superation, oy to increase
the diffusion coefficient of vacancies. . The first possibility
turns out to be impossible since,during sintering, the process
- of pore redistribution, according to size, proceeds continu-
ously decreasing the number of small pores and increasing the
number of large.ones. The second (increasing vacancy diffusion
coefficient) is possible by simply increasing temperature.

Increasing temperature, according to (3), should give
a negative effect on sintering inasmuch as thers is a decrcase.
of critical radius and, consequently; the number of dissolved
pores. However, this decrease is compensated for by a growth
of critical pore size owing to a decrease in degree of super-
saturation of the lattice- by vacancies due to an increase in
vacancy riobility. ‘ : ‘

from the above-stated one can conclude as to how it
will qualitively offect heating rate during sintering, and
"also the effect of initial structure on magnitude of final
shrinkage. o , A '
Slow or stepwise sintering of a solid, containing
pores of variocus sizes, should be unfavorable because the
number of subcritical dissolved pores per time turns ‘out to
be very small, and all remaining pores serve as vacancy de-
parture points, inasmuch as thelr size is more critical.

As a result of pore growth of supercritical size in
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the preceding stagss of slow heating to temperature Ty, with
a subsequent increase in temperature to T, = 71 +4AT, the

number of dissolved pores turns out to be less, but growing
larger as compared to the case when sintering ils carried oub
from the very beginning at temperature T,. In other words,
during very slow neating not so much shrinkage of the solid
should be obscrved as coalesconce of pores. . Inasmuch as in
this mode of sintering the number of_effective sources of
vacancies turns out to be small, and the average eXcess va- .
cancy concentration in the lattice will be insignificant.

For departure of vacancles to the external surface
of a solid the most favorable condition,‘as already stated,
should be maximum degree of supersaturation. Such conditions
have %o be realized at high hoating rates when pore redis-
tribution according to size proceeds in the direction of
decreasing number ‘able to be dissolved at a given tempera-=
~ ture, and an increase in the number of pores able to only
' growe. )

[

The 1n11uonce of powder. size and their por031ty for a
given compact porosity should tell, in the first place, the.
average magnitude of interpartical pores and their quantity
por unit valume and, consequently, the relationship of the
numober of subcrlulcal and suporcrltlcal pores. Naturally,
the smaller the particle size, the smaller will be the pores
formed between them during pressing.

Particles with a smoother surface and thet same size
will give largoer pores in contact than partlcles with 'an '
uneven surface. It is also obvious that porous partlcles
have a rzduced density but the pores contained inside them
will form small pores between themselves which are smaller
than the monolithic particles.

Consequently, p*ellm1nary anneallng of powders, pro-=
moting smoothing of particle surfaces 1147 and decreasing
their porosity, should lead to compacts with larger pores.
Subsequently, this will lead to a decrease in the magnitudo
of shrlnkage during sintering

It is easy to qualltatively trace this. . effect on the ’
nagnitude of final shrinkage and certain other factors. Froxr
instance, inasmuch as the coefficient of grain boundary aif-
fusion is several orders of magnitude higher than the volume
coofficient, then sintering of these cocmpacts should be mor
effective than with finer initial powders.

The effect of oxides is probably ambiguous. On the
one hand, 'although hampering interpartical recrystallization,
‘oxXldes promote preservation of well-developed boundary net-
works in the sintered material which are ideal ways of enit-
ting vacancies at the external surface of a solid. On the
other hand, being decomposed at high temperatures, oxides
inside closed pores, along wWith gases, can prevent dissolution

. L
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.of pores /157.

In the present work the task of an experimental check
of conclusions about the influence of heating rate during
. sintering on the process of shrinkage was laid out, logically
- ensuing from the above-stated method of sintering. _

In particular, it is possible beforehand to expect
what will be the nature of pore disbtribution in samples at
various heating ratés up to the sintering temperavure and an
identical time of isothermal holding. First, samples obtained
as a rosult of slow heating of compacts and holdlnv at a high
temperature must contain more and larger pores. than samples
~ produced under the same conditions but with rapid heating.

" Secondly, in view of a higher degree of. average supersatura-

tion of the lattice with vacancies at the time of reaching

the 81nter1ng temperature, the size of the largest pores in’

the case of rapid heating should be s;enlxlcantly larger than
the size of the largest-pores in slowly heatod samples.

‘ A check of the above~-mentioned . conclusions was con=

~ ducted on copper powder with particle sizes less than 50

microns. Cylindrical samples 15-20 rm long and 7 mm in dia=-

meter weroe prepared by bilateral pressing. In order to con- |

sider the possible eflfect of gas on the shrinkage proeess,

high pressing pressures of varying intensity were used so

that samples contained a different . initial porosity prior to

sintering.

Sintering was carrled out in & vacuum (5 x 10=3 mm Hg)
at 900 C for 1 hour. The average heating rate of one batch

-of samples was 1.5 degrees per mlnute, the other--approx1-
mately 200 deg/min.

After hydrostatic smntering the final porosity of the
compacts was determined. ‘Samples which contained the largest
initial porosity were subjected to metallographic analysis.

Results of these investigations are shown in Fig. l.

q N : ’
. /\J — /A -
K ‘ \\XV\L/// o
1 L ST~+rf

' ‘00 7 20 '7//% .
Fig. 1. Relationship of flnal poros1ty\to initial for
briquettes subjected to slow (1) and rapid (2) heating
to tlo temperature of isothermal holdlng.
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The general path of the curves in Fig. 1 agroes with
the results of work /15/. Furthermore, from this figure it
follows that at a small magnitude of initial porosity, achieved
by moans of increased pressures, slow heating to the sintering
temperature gives a smaller briquette expansion than rapid
heating. Obviously, this can be explained by the offect of
gases which remain in closed pores forming during pressing
and gen be partially removed during slow hoeating. If, however,
the effect of gasos is not essential, -which is characteristic
for a high initial porosity, then fast heating turns out to
be more offectivo. :

Thus, experimental results of this work qualitively
agree with the above-stated moechanism of diffusion sintering
of compacts from crystal powders and is the basis for the
1dea of Ya. I. Frenkel on the leading role of vacancies in -
this process, and B. Ya. Pines concerning increased concen=
tration of v, cancies near pores, and also numerous investl-

' gations of other authors on the kinetics of sintering. This
mechanism makes it possible to explain, not resorting to
special assumptions about the existence of some specially
stable defects in the lattico at high temperatures wnich
create a concentration of vacancies, why the heating rate
penders more effect on the density during sintering than
total sintering time. - . o

At present it is possible, .with sufficient founda-
tion, to affirm that in metal powders, sintered af termpera=
tures close to their melting point, even if there are sources
of excess vacancies then there can only be pores.. With rbd-
gards to grain boundaries, a well developed network can.be
preserved in metal powders a longer time at sufficiently _
high temperatures, while in the presence of pores,these pow=
ders are a very effective sink, emitting excess vacancies
to the external surface of the sintered body.
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/ / ROLE OF vxscous DISLOCATIW MOTION -

TEMPERATURRE -STRATN RULALION HIP OF ’
SUBSTITUTIONAL SOLID.SOuUfIOzgéfﬁ

[Following is a translation of an article by

L. Ye. Popov, L. M. Butkevich, and N. A, Alek=-
sandrov, Siberian Physics and Engineering In-
stitute at Tomsk State University, in the Rus-
sian-language perilodical Izvestiya Vysshikh
Uchebnykh Zavedeniy, Fizika (News of the High-
er lkducational Institutes, Physics) No 2,
196l., Tomsk, 129 126130 ¢

I. The temperature dependency of the characteristics
of deformation resistance of many substitutional solid solu-
tions clearly reveals a pronounced break in the temperatu”e

omﬁgnent at ordinarily applied rateés of deformation (10~

se¢') approximately 0.5--0.6 of the melting point. Above~
this temperature (T ) the charactsrlstlc of deformation re=-
sistance drops raplgix [1- In many cases T ,x precedes

‘an anomalous temperature dependency of deformation resistance -
/2"'/4—) 6 Z/ :
In Pig. 1 a, b, ¢, d, examples of the temperature
dependency of different mechanical properties are given Ifor
mono- and polycrystals of a number of alloys. Breaks, cor=-
responding to Tpax, are indicated by arrows.

By analyzing data similar to that in Pig. 1 (for in-
stance, see the detailed survey of Westbrook /1 ), it is
possible to note the following basic features of the con-
sidered phenomenon. ,

l. The sharp drop of mechanical properties at tempe-
ratures above T, . is observed for alloys with different cry- -

stal lattices both in stoichiometrical (ordered) copposmtio:?épy
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& (Cu3Au, @-brass, CoFe, NiiFe,’ Pt7Cu /17, . and also in which

there is only short-range order (x-brass, Ni+20£0r /S, 1/,
and aluminum bronze/3/).

('.'J"l}'.ql'n . : f'ld" ‘%:_,'

e

I NVATE

1

A

62, sz, #(b)

ks {\.- , \/h '

O5f— + = T‘“ﬁ—"*/
73 29

B

o rig.vl. Relatlonships of temperature to mechanical
S properties of various alloys: a=--yleld strength of
' Gu3Au single crystal; b--yield strength oﬂ‘@—brass

s;ngle crystal; c--i flow stresses in Ni+28iCr alloy
12 and 18% deformation (curves 1, 2, and 3 -
respecblvely), d--yield strength (curve 1) and flow
stresses.at 12 and 18% strain (curves 2 and 3) for
L62 «-brass. , .

2. In ordered alloys of stoichiometrical comp031ulon
{or close to it) T may be both below (@-brass /47, C
/Y7, (ui, Fe)3Al Zﬁ?§ and also above (Cu3Au, N13Fe, Pt7CqZL7)‘

the temperature of disordering Tk‘

3. A sharp break of the temperature dependency of
mechanical resistance occurs botn for mono~ and for polycry=-
stals /2, 4, 7, 8/.

. Temperature T,y is increased with growth of strain
rate and drops with increase of degree of strain. The latter
is well illustrated in Pig. 1, c and d, where graphs of the-
temperature dependency of flow stresses for ¥~brass and an
alloy of nickel Wluh 8A chromlum for varlous degrees of strain
are given.

On the basis of the above statements it is possxble to
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oXpross the following considerations.

l. For substitutional solid solutions of varyln"
nature it is apparent that one should not look for (in each
case) spoecial mechanisms in the rapid drop of mechanical pro-
perties at temperatures above the temperature Tpgx. On the

basis of the chanpge In tho btemperature path with respect to
deformation resistance of solid solutions, similar changes
of the mechanism of deformation probably exist.

2. The phenomenon cannot be explained by only vis=
cous behavior of grain boundaries at high temperatures, inas-
rmuch as the effect occurs also in single crystals.

II. Flynn /87 expressed the assumption that the
sharp drop in the proportional limit of an ordered alloy
(Ni, Pe)sAl, and also =brass, at temperatures far below
the dlsogdering temporature i1s caused by a build-up in the ’
rate of "viscous" motion of dislocations joined in pairs by
bands of anti-phase boundaries and not having a general plane
OJ. Slipc

Under the viscous motion oif- dlslocatlons in the case
of motion of dislocation pairs, they move with she help of
thermal variations together WlEh anti-phase boundaries bctween
them.

The idea of viscous dislocation motion was also used
to explain the creep of alloys with short- and long-range
order /1, 9/, and also to explain the upper temperature

boundary and phenomenon-of intermittent strain ind case of

' blocking dislocations by Suzuki /10, 11/.  Tae movement-of
dislocations 1ndependent of the braking mechanism is called -
viscous if: a) it is accompolished with the aid of thermal
fluctuations and, b) the distrubed braking atomic configura-
tions are restored (by diffusion means) directly in the
course of dislocation shift.

Owing to thermal fluctuations, viscous motion of
dislocations can be carried out at strosses lower than the
stress necessary for starting athermic motion (for instance,
with the brealking away of “umosnheres from the dissolved atoms
which destroys the close=-range order or forms an anti-phase
boundary in the slip plane of ordered alloys)e.

On the basis of the ekpressed considerations it is
possible to explain the change of the btemperature dependency
of deformation r951stance at Tpax in the following manner.
With an increase of the temperature the contribution of vis-
cous motion of dislocations in strain’ incrcases. In the reglon
of temperatures, at which the speed of viscous dislocation .
motion is insufficient, in order to ensure rate of deforma='
tion, externally applied, it is necessary for an athermic
motion of dislocations to participate in the deformation. In
this rogion of temperatures there is a weak (or anomalous)
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temnerauure dependency of mechanical properties. A strong
temperatu“e dOpcndency should exist at those temperatures
wnere deformation is corried out only by moans of dislocation
motion (viscous).,

Thus, it is possible to consider T, ,x &8 the tempera=
ture above which doformation provides a completely viscous
motion of dislocations. :

For extimating T 5 we will take that rate of de~
formation at a tomperature approxiamtely equal to the rate
of micro-creep under the same conditions /12, 137. ‘ |

For rate of shear deformation during micro-creepd in=
dependent of the mechanism of viscous dislocation motion,
Weertman/13/ found the following expression:

22 (AND )t2 B2L/6AB RGO

where A-~loenth of slipping dislocation, N--number of disloca=-
- tion sources per unit volume, T--tangential stress in slip
plane, L--dlstance of dislocation threshhold from source to
obstacle, B = Gb2/2n(1l-y), and A--a coefficienh determined
by the relationshlp.‘ :

!

v = OAtb/A (2)

, Hoere ¥V-=rate of viscous dislocation motion, and AT=~
effective stress for moving dislocations. .
An exact caleculation of rate of viscous dlSlOC tion.
motion is apparently quite complicated. However, it is ~
possible to estimate the limiting value of this rate v by
the method used by Shock /1li/ for the case of short-range
solid solutions. For the maxXimum speed, the maXimum rate
was taken at which short-range order, destroyed by disloca=
tion slip, succeeds to be restored in: time of dislocation
advance to a distance on the order of its Burgers vector b.
According to /17, the time should be:on the order of the
time for probably jump of an atom, i. o.;

- l/G_

where G--number of atomic Jumps per second.
' Inasmuch as

D=z afy exp(- Q/RT) G
'where D--diffusion coefflclent, and Q~-act1vation energy, then
‘Vk b/: == b =~ Db/a2 D/2b | (3)
- 12 -




The given calculation is applicable. to all the above=-
montioned mechanisms of dislocation braking.
. Combining (2) and (3),we find

A == 2b2aT/D

Assuming &7 equai to stress 4%y, necessary for the

start of an athermic dislocation motion, also considering
that A= 3L and N = 1/1éh (h--distance between slip traces),
we obtain ' .

e K(c2/atyh)D )

: If for the rate of viscous dislocation motion we take
expression (1), then K= 3/8 (1—~»/Gb2).
" In the case if data relative to h are absent, then

for the rate of micro-creep it is possible to use Weertman's
- formula /127:.

¥ = (t3b2/caB) - (5)
Finding T, .. according to formulas (i) and (5) were

previously done by us for L6H2 K-brass and I ichrone with 28.5%
Cr:/117. The obtained values are presanted in thb Table.
Here values of T ax &re given Ifor Cu3Au and {-brass found = '

from [57

TABLE S
o | Kosdpwu- - :(d CK()égt.:n (f) (g) T(h) '
Cnn:{n enr nubdy- Kos{dntuneur g neq)opmaxum T nax T nax m“
;han aun D upn Ayl SEl T ot {(reop. ) (ke T
(\&) . (b)rnnx ‘ (0 ' |S‘ z S

8,0')0

Ni+285% Cr o.s-'m-"’; 'mexp( 2V @] v,2-1074-| 810 | 780 | 0.63

(] 1,207 {310 | 200 | 0,45

3400 )

(1)Jlaryub /162 2,3-107% {0,73 expk B

A

CusAu 6-107'%¢ | 0,1 exp( “990> (15)| 4,4-107% |570 | 600 | 0,68

o a . 35600y | o e '

4-naty, 51079 |77 e ————) 16)] 10-5:-1072 | 200—{ 208 [0,45—
. (j) AaTyub 5:107 e c‘p( RT {1€] . 200 085

Key. a--alloy, b--coefficient of diffusion D at Tpyax;
¢c~-=coefficient of diffusion; d--source; e--rate
of deformation, sec=+; f--(theoretical); g--ex-
sperimental; h~-T, p ; i==-162 brass; j-- =-brass.
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. In calculating Tyax for yield8point_tn x 108 dyne/cm2
was takoen for Cu-Au /27and 1=3.4 x 10° dyne/em= for ¢-brass
/L7. With refer&nce to the yilold point one can use ATy =T .

In view of the lack of data on parameters of diffusion
of Cu and Au atoms in Cu3Au, values of D and Q are taken

according to Vineyard /15/. Parameters of diffusion of Zn
and Cu atoms in §-brass are taken Ifrom work /167. Diffusion ,
coefficients of atoms of an ordered phase are close to one '
another. The value of T, .. for €-brass, presented in the

table, were obtained by substitution of the parameters of Zn :
diffusion in this alloy (D=77 em?/sec and Q=35,000 cal/mole) ,
into (li). Unfortunately, the rate of delormation was not

shown in /L7, therefore, its most offen used magnitude was

taken: . : . -

10-5<¥ € 1072

It is evident from the table that values of Tpaxs Cal=
culated for deformation rates on the order of 10-4 sec-1, are

for all the considered alloys in good agreement with magni-
- tudes of Tpax observed exporimentally. ¢

III. As noted above, Tpax drops with incrcased degree
of strain. This can be seen from Fig. 1 (c, d) and Fig. 2.

' Lowering Tyax with growth of strain rate follows from
equation (L). The strain rate, controlled by viscous dis-
location motion, .depends on the diffusion coefficient D and
the factor t2/h. With increased strain, ©2/h grows and the
strain rate, externally applied, 1s provided at a smaller D
and, consequently, at lower temperatures. o

7'¢
moi g

TN o (re4
. 7y
PN e --rﬂ,,h,:r al
\\’\ ' . "’l’n’. b,
~ .o :
BN R
- . . \.\‘ H .
. - \u\s\'
T~
{w i . AN
. ~ A
N

J 7 TR

Fig. 2. Relationship of T, .,x bto degree of deforma- . '
_ , tion for polycrystallinetx@%§ass: a--(theoretical); o '
: © b=-(experimental). . - |

The}physical méaning of the relationship of“Tmax(E)is

= N o .«- lh‘ —,{A‘:A'

. _




simple: a2 given rate of deformation is provided;ﬂhere the
smaller the velocity of viscous dislocation motlon the greater
will be the length of moving dislocations, and, subsequently,
the higher the dislocation density.

The dotted line in Fi§. 2. shows the relationship of
tomperature vs. strain for polycrystalline Lb62 brass, whilch

was calculated by us using equabion (L). For polyerystalline -
samples, equation (L0 was transformed to the form: .

2 .
=16 nobaey KD ©)

vhere £--strain rate, 46 = mAr), m =z 3.1l--Taylor's constant,
and ¢'--applied stress. '

" In the calculation there were used electron microscope
data of Swann and Wutting’//17/ on tho change of distance be-

tween slip traces h in o<~brass (30:70) in relation to the

degreo of strain. Values:of & for various degrees of strain
were determined from flow 'curves of L62 brass. Results of -
the calculation satisfactorily agreed with experimental values
of Tp,x for various degress of deformation.
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